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§g#ffi b * ^fil#tCg-3 VAT . luiBm#T * -fe X iC J; »; fffSJ* U ^ !=>2i# 

Z<D*^V <fc y t)i*ffillIOT&^f^ y^^^E'J a^T 1 -* fc^ffiL 
5 - # 7 * iz :* ;£ 8i IC v > T , 

R^mL^-^Sray-KiaHlftO^n-fey^Kiaiy, 
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X -r- A tc £ it 5 -5 s - * T V ir ^ . 
#y-K§£gti:, 

e> ^- bu 
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ffi L -r 1 - # L X n J - KSS«I*© ^ n -fe y if fc*£ »J , 
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A„ 

#y-K^Mtt, iufH^©y- K^Mtc^w^ti^^^u^r 
* zmm-r z> fc^©-?- # r v n ^9 a ^ibh* l n > tr^. - 
& # y« # y * ^ y ^si^m^© ^afefr bt^f aw©* =e u £&my 

1^*7 $ *<5 fe #> <Dt- $ T * -fe X « ^ A L fegBfltfttt. 

[3Bt£<Z>#*IHfcM] 
[0 0 0 1] 

*^^tt> ^^h^-^i/^fA, #ICNUMA (Non Uniform Memory Acce 
ss model) S/^-r-A»caffibT#a«i7 5 -*T^-fe^S«fJClB't*- 
[0 0 0 2] 

@2 1tt N UMAi/Xr A©-M©^n ^ »J, ZIGDS/X-^AT* 

tt. ^8t©y- Kit 1 0 0 0 a, 1 0 0 0 n<DX*t>K 2V*JCflrK©«* 
&aM«TIBJC<rt:* 1 0 4 0T?igl8S*lTV*T, #>>-K^fi&, CPU1010 
a 101 On) il, D-^^l/^^y 1 0 2 0 a 1 0 2 0 n) ffl 

H22vMb3 0a (--, 1 0 3 0 n) ££;£LT^£o 0 2 2 iC^-f 

<fcolC, ^y-KiiCD-^f'JlOaOa, -, 1 0 20nli * 
'EV&m&LT^T* ^y-KHIKOCPUlOlOa, lOlOnli, Zl 

[0 0 0 3] 
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-£LT. ZL©<fc5&NUMAS/y^AJC£^TfcL #;-Kiil0 0a, 1 
OOnftOCPUlOlOa, 1 0 1 0 njb^M^^'J Ayi't^S: 

rVi'^oTU^J!), CPUlOlOa, 1 0 1 0 n0*>5r!i)\ 3f 

^yt/a5:filtS3iT% @ y - K^S (JSAT. n - K 

=fc&5) *\ fifi^-F^S (J6JT, U^E- h>>- K^tTr**^*^*) ©CP 

u w © ^ ^ >y n ^ y if -t * -r z> m m. & m e> -r £ •? tc x * 5: is l t v * & „ 
mmtfm& u «t e> £ ^-susm] 

L**Lfc#e>, ^^y KiBijiiStiTv^T 2 -***^ s/a>i^y icntr 
K©*-? ^ i/=L*=e y -^>n ^ y {c2t*r&y* -fe*B|© syjiHfctf 5 

3/ X -r- Aft|g<ST £ =fo £ L T v > 0 
[0 0 0 4] 

$Ltc, z:©i/x^AtcfeoTtt, ^^^/i/fcliffct-^n-jb/i/^ytf, 

y - FmmmzftmLTmmzfr&frto. u - y ^- h y - kt?© 

[0 0 0 5] 

#fgt$!«U ^©^^^^©^M^^^T^^tlfe*©^, l^^S/feJfiMl 

mm & m&? & t=. «> ©#jg] 

K^s©^^^sv^^cmM©'»#$:^i#Rrlg^c#m$tl-5i:ft^c, #/-K^g 
ti, ttrfB^st©y- K^sic^tte>tifc^^y^r©^^y «fc»;*r^-fe^^ 
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[0 0 0 6] 
[0 0 0 7] 

> x ^ a ft tc & w- *i fe # * y t/ a. * =e y cd -5 s - # ft** #cffis ic h -r & m m x- $> 
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m& m i^- # * e y - k^m pi © y □ -fe v v- izm y , 

[0 0 0 8] 

:i©»:£^2K<0ji.5$i!i$!ic;J3v*T«, *?mm**y* : tv 

[0 0 0 9] 
[0010] 
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tifct^wz&t^v <fc y fc7*-fe;*j£g#i^&3f^y S/a^y fre^- 
A IC 5 ^ - # 7 ? -fe * # & tC l > T , 
£-y- K§£fitt, 

s^ft^**^*^'; ^e>^m-r<z>£afeff it, fay - k^s^cd*^.; # 
a b 5 s - # & n# u t a y - K^fiw © ^ a -t y v \zm y , 

[0 0 1 1 ] 

e>«5*aj-r©i:Mff it, flay - F^gW(D^ i Ey*^e>7 ^ -^$:^g^*ffib•r 
[0 0 12] 
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* 

[0 0 13] 

ft ic§m e> * =e y ^ z: © * y £ y t» 7 * ± 3r -V y 5/ a * ^ 

[0 0 14] 

^yfr&tt^ffi-rflDfcflfeff it, KSittrto^^y^&^-dt&iaawK: 
tit, i»ffitf-f^a#m i*ffiife^yfi^ s« 
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[0 0 1 5] 

fc-5i:^ofc— &<z>l&^£*Tfc ^y-»#©^*mbi:3fefTL,Ti 

[0 0 16] 

is XT A « KI« *l 3f *y $/ a * =E y CD-5 2 - * t&fAttJKlC B81" « fit#T*& 
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[0 0 17] 

* ffl L *f#* i: & 3 -5 s - # £ 1^ - &> t - # ifi v % -f n <o * v v =l * *e V K. v * x % 

[0 0 18] 
[0 0 19] 

-* s/^-Mcas^r, 

[0 0 2 0] 

z.<Dm&i&6izmz>mwizis\,sx\t. ±m$bmiztiQz-x. *?*=ev*mmwi 

mizWtV2>Z.}ilZj:^X. VA-TtiODy- Kag^e>©#^*tfiL=bl&^LV^ 
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[0 02 1] 

as w z> -r - z r v -fe * £ m m -r z> r=. © 5 s - * r * -t * m •? u ? u & m m 
n»m ht~* ^ t, tuiE&ay * -t ^ ic ^ y tusa^ ^ y * e>^# 

H ff $ "ft -5 » © 7= - # T * iz * m rf □ ^ 9 A £ I, flBtt ftft T & £ c 
[0 0 2 2] • 

, Sir * -fe ic j; y * ^ y # e> ^# £ *i - # & & & 

mznT^&^zuzm-tm&iz^ $e>^, ;*^yy?-fe;*ifrf££fTfce>^ 

a*^y lC7*ir*^©^-##fB^£*lT^&V^ fcSr^-TtS'&JCtt, 

o 
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TSUBt*^ 3^KA±(DJ- K^f t*N UM A J/XrA&MtS J: 9 tt 
i>BL*<\ miKm-t*y 2^©;-F^I10 0a, 10 

0 b £ffi:5X/3TM<ZHM£ii'f§-5rfgJC I CN (Internal Connection Network : 

>f>^t-t;i/n^^i/3>^7 h?-?) 3 0 0-eg^l/T^S, 

[0 0 2 3] 

M;-Ml00a, lOObtt^0iit^S©T% ^ - K^fi 1 0 0 
am(D&<Dnf8.Z:mm?Z>£. I©;-Kgtl OOali, ^^EUn-^h (M 
U) 30afc, :®^^'Ja-9 h £ U 1 7 ? t ^? ^ ^ ^ 

U 2 0 a&rtltSl^ffl^ntyfl 0 ah, 7^txWfl:^^i/^f 
A3> hn-;i/a.- y h (SCU) 2 0 0 a HZffijLT^T. ^DtyflOa 

t - u y i/ z&u-t z> <fc o izmm 2 tlX v> 5 o 

[0 0 2 4] 

^f^n>hn-jI/^>^ (SCU) 2 0 0 a(i, ^niz yIM 0 a £0) 
W*e>f — 7 Xf&lfflWlft&fi? P I U (Processor Interface Unit: 7°U 
ti't>f>*-7x>f^a-y h) 4 0ail, MU (Memory Unit : ;* ^ U rL^ 
>yh) 3 0a iKDWUX^f >^-7i>f XMWlfrf^&^T^M I U (Memory Interfa 
ce Unit : * ^ V >f > # - 7 ai>f *:xrL >y h) 35ail, ffi^ - K1S1B 1 0 0b 
tmX-J >#-7 XWfflMflpZft *> S I U (System Interface Unit: 
Tl*4y*-7 3Lj7sn.— yY) 4 5 a hSr^UT^T, PI U4 0ali 

— K (i©7 K ; - K8t) Soffit* SflMB&^TS. f bt, 

04 fC^-T J:e>{C, J - Fill 0 0 3 0^^'J a.n v h (MU) 3 0 ah, ^ 

- K^f 1 0 0 b(D*^:V =L—y h (MU) 3 0 b ilt'M^^U Si^lt^ 
T, S;-FiI10 0a, 100b©^Ot>ytlOa, 1 ObH 3©M 

[0 0 2 5] 

L/T© I CN3 0 Oli, ^-^©^-^W 5 — r- 

>f>^3 2 0 h, #^'fif£8£iB'trr£# y^^EU 3 1 0 £:£#*:T^5 0 @2 
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7mm ruj tt> v^*i©y - FiSi 0 0 a, lOOb^^r^^t'J 
2 0 a, 2 0 blCfe^TtK 7^ * £ &^^%©T* 

. r©^/~- K^g##«-£A£>*l&V^ J*-?- **«f« TSj it. *rW*s 
rL^^Up^OD^-^tt^^EU^.— «y hrt©^-#£-ifcLT;}3U, fro. ^ffc© 
7 - K^g (ZKD#A, 0 0 a. 10 0b) <D*W*>x.*^V 20a 

. 2 0 bfCfcv>T7*-fe:**f#i£:&£^-* ®^-*#SBlSS*iTV*s;i 

y- KiM«i:LT2Wfctftf e>*is. fit, *^-#;*fir# rpj 10 

<DJ — FISfi (^©^-£\ lOOaJfettlOOb) IC©#. 3f -V y S/n.^-* 

«©###7 - K^g##£ UTttJ&tfW^tlSo 
[0 0 2 6] 

0 5 8:, #38lB©£3^©*jSei , 'e&<5. PIU4 0all ^Dt*;tlOa 
IC$£SU :79>f5 s -#«:tMR:i:> h 'J^itSRDB (Reply Data Buffer : 
'J^f-*A*;7 7) 4 2 04:. R D B 4 2 0 ©i> MJ tl 
fcMftl^— *y h (Wl~Wn) *W?)tlfcRDCB (Reply Data Control Buf 
fer : U ^7>ff-^ 3> hn-My 7?) 410fc, RDCB4 103d^, 

•30i> h 'J ^^{fi^tTRDB 4 2 0 lCfe$r£ii:S U Mff S4 3 0fc 

[0 0 2 7] 

1) tt. tfy b**£V 4 1U, Vtfy h^^4 1 2 £*ffix.T^T. h 

u#(aic^j-te>tiSo 07ic^ti-j:^ic, \zv h^^tu 4 1 1 iz&mzn&^y 

h»6li^S. rTVlf^ h (Transaction V bit) j PIU40 aj$7° 
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\±y V (Local Memory V bit ) j it. □ —jtj)VJ - Kft©;* ^E U =L — y h (M 

u) v&zn-%)b*^vfrbvzf^4T-**mi$znfez£Zm-?¥ v h ( 

Local Memory V bit) . rHV If y h (Home Node V bit) j it. Q&J — K&tttf 
jfc-Ay*- KT*&ofc^-&. ^-Ay-KC^^'Ja-^ h (MU) A»&'J^5 
'f^-^^jg^^tlfcZlil^^-rbf y K rcVlfy h (Cache V bit) j it. 

\Zy V. rjv^^y h (Judgement V bit) j it. S I U^jgiP^fiS;**- 
:7*g*£a**rtfv K- r EVtf y h (Entry V bit) j It. LV, TV. HV, C 
V. J Vif y MC^-^T. MtSX>S'J-©RDB4 2 0C^ifS'J^ 

©i*a}b^I5: r^^-^-^j i:«;ut^s 0 
[0 0 2 8] 

Vlf')/hM4 12tt, LV. TV. HV, CV, J V \fy h JCS:5V\TEV 
ify b L^U ZL<Z)E Vtf >y hSi&tfiP I U4 0 a-MR^StlS* 

m&E V\±y hj^Stofe*^ 'J^7-fH^4 3 0^ai*Ufe, RDB5 
0 8©Ji> hy-tCftttStlfcU rf^^'r-ZI*. ^Dt«ytl0 alc££P>;ft5 
£&IC. Vtf y h£f£g|S4 1 2 fcfc. RDCB509<Z)EVlfyh£y-fe*/hLT 

. CPU l o a y- K^h^>if^S/a>lcSo*v%T. n-#;i/ 

^t'J 0 a^U ^E- hS - Rl 0 0 b ft©MU 3 0 b £3g*|y?-fe 

@5lC^fM"ett. n-*;i/^=EU T**SMU3 0 a Li- 
's fe^OHM/^ "*?&£iMy - F/U 5 0 0 lC<fcoT. rp I U4 0 a-»M I 
U3 5 a-»MU3 0 aj OlS&t'n-A^t'JffeSMU 3 0 afr^©-?-* 

[0 0 2 9] 

SIU4 5att, PIU40 a e>^$ U - h ^ >if * >> 3 >{CjS 
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^^*ffiL/feX5l-^m$:«if-rSSCB (Snoop Control Buffer : X * - 
•7nyhU-)VAv7T) 4 5 0£, SCB4 5 0^e>X5l-^S:ML 
> &b^yWis3><DXS-zf%£$&Z£.f&LX. 3MWSfii:LtRDC 
B 4 1 O^ffi^-f S^StlBU 6 0 ££{ix.T^£o 0 8, M 9 lCj*~t £ O \Z. S 
CB4 5 0i;(l hy-^<Z)2a^0D«#S:^M-r-5o r©2glfflfi 

tt, PIU40 a^&»ffStlfcU- K^h^>1F* ^3 >lC/£^LT||frr^ 
&X5l-7® ! m&&*>ftmT'&2>Z.£%:m-t rvtfy M * ^ U 3 1 O 
3b>5>©X5l-^S^$:^-r fSNPfij T'feSo Vlf v h#£ofc#ffilT- 

dcb4 i oft<D3ii/ hvizttfc-tzmfemmzmris. j vtf^ howtfezn 

1 &33, 6 OT*¥ff5££*l£:SCB4 5 Op^©x> MJ©Vhfy K S 

NPfi^^'JTlt, SIU45 aWCDh^^if^i/a^^SSr^T-r^J:^ 

[0 0 3 0] 

— TMESIj ^=I;l/$:ffiV^3t#•a•, RDCB5 0 

9 lCiii£¥!J5£ffSg£;l,T«, U^-hy-Kl 0 0 b <D*r*r i/=L**V 20b^ 
Modify Line bt^SIi: £*Vr rjjodify^j (3f* y S/a.* =6 

U fC^-^ft^S) y^- KCD^r^i/ a. ^Modify Line^T 5 -**^ 

L-TV^V^^fc^-r TModify^J (^^r^a^t'J JCt 1 - *#*SV*) (D2SI 

[0 0 3 1] 

(gl 1 OWlftM) 

mzmftmmztz. £-r, 110©^-^®, bp*>, y-K^sioo a & 
*-Ay-F£U n-^^^^ey (MU3 0a) ^tsy-K^h7>if^ 

o^ts. fcfc, 3<z>b£, si sicat-r^^tc^^^^ey 3 i oicfBttsns 
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* 

* 1/ 3 ><DWt& & LMM t -r & o 

[0 0 3 2] 

*lTV>5. 011 JC*%i-J:3JC, 7 - K^fil 0 0 aOzfUTzyV 1 0 a 

- K^h^>if ^^3>*^fr$4xS^, PIU40 a#3*i£^tttfttottT 

MU3 0at'^SIh$:}GItS„ PIU4 0aH ^y^t'J3 1 0i:^fS 
^.3?-^S$:S I U 4 5 a lC*?fcfc>-fe»\ dtlfcMff LT««U - K/** 5 0 0 
lC£oT, MU3 0 a^CDU- KftJflf&MIUS 5 a iC^a^S (01 1 
A) „ Jg^^^ffiLtt, rp I U4 0 a->M I U 3 5 a->MU 3 0 a -»M I U 3 
5a-»PIU4 0aj J&S^S&T?. n-^Wt'JT^SMUS 5 ajd^f-^ 
i:K:J:oTfTfc*>*lS. — PIU4 0att, ^t^'JSlO 
IC & £ X 51 -^M&frS fcttlCS IU4 5 alzMLT h v >if * ^ 3 > £38 
fft5. SIU45alt ^.^=E'J 3 1 0 tC^LT**-^^^? fc«> b 
7>f ^J/3>$: I CN 3 0 0ifi«ft5 o ;b-5^>^gP3 2 0 

©lfrfNC<fcoT, h^>1f?S/3>BU rs IU4 5 a — » I C N 3 0 0 — » # tf 
; E'J310-»ICN3 00^SIU45aj (Dfe&T'MfiZtl. *if*=EV 3 1 
O^ej^^-^ffi^^M^ffi-To SIU4 5alt ^-r-**^** l"Uj -Vtb 

®^f^i/a^€'J lCfc#:fcL&v0 £¥!l»T U P IU4 0 alC^btf 0 

[0 0 3 3] 

PIU40 afll ^n-fe^i^-l 0 a*>e>^TS*lfeU- K^h^>-9*^^3 
>£MI U3 5 a. SIU45 a iZftft 3§f#T*& -5 3 £ (TVtfy h) . MU 3 
0 a^e>MIU3 5 alfltn-AW=Ey (Z)^- # #ig£P3 *IT Zl £ (L 
Vtf y h) , S I U 1 5 afrbXZ-zfffimUVT b ? >W is 3>T'T # 
i*5^>f ytfV^- h ; - K 1 0 0 b^^r^S/a-^^U 2 0 MC rModifyj 
T^#$tlTV%*VNZli:S:^-r rjfodify&iLj ©ffi^tf ^StlfcZl ©3o 
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fls*=EV (MU3 0 a) *^i*ffllfcf-^T^St It^Dt'ytl 0 a IZ 
[0 0 3 4] 

boo J: *J#iSH&CoV^§£f$!-r5o CPUIO afr&U- K*h9:/-if*S/a> 
#3gfT$*l5£> P I U4 0 a(i, Ki'J-K/U5 0 O&M^MI U35al 
ftt'D-M^^'JT'SSMUS 0 aK*fbT'J- K9fc I- ^ >1f ? 3 > fcUSff 
•T^c im^FtC, *$T*^y 3 1 OlC^f-r-SX^-^S^ff-p^totC, SIU4 
5 aJC*fLTU-K^h^>if^^3>?:|§ff-rS„ PIU40 attMI U3 5 

a. S I U 4 5 a lZftL,X h^yift? is 3> Sr$»?Tb;fcik#>> RDCB4 1 0 <D 
Mfc~?Z>Uffi3. — V hOTVfcfy b £i£T<5 0 MU 3 0a &C*f bT3!?T bfc h 9 > 
•if ^©V :/^>f S:M I U 3 5 alflt'P I U4 0 atCj£5„ 
PIU40alt mbftTgfcV ^7>ff-^5:RDB 4 2 0 (Z)*f/SfSX> h 
'JCSitSfc^lC, RDB4 2 0 iC^Ufcbfc Z\<D*. y h'JlC^fSRDCB4 

[0 0 3 5] 

S I U 1 5 a lC*f bT#g*?bfc h^>if*^3>&, #^*^y3 10 
iZtt?&X*-Zf&m<D%£g:tfmiilZtlZ>l£Tu SCB4 5 O^0f)St5X> 

l 0icM"t&;*:*-:7#i3I£ff3fc#>> r I cn 3 o o^># ^^'j3io-»i 

cN3ooj <Dm&T'ji-*>>f®tf$ >rmm*m&iiiv. m&&vfc?>rmm 

S:SIU4 5 aicms 0 3ie>*lT£fc* ^##1*, SCB4 5 0 ft<DMfe-tZ>3i 
y hU©SNB7>f -;i/KJCg»3ftS. f bt, Vlf <y h £ sn BfiHg£#-£ 
5?i:> ^SJ4 6 0«h^>1f^S/3>©^5i-y|gmS:W»iW#^bTm* 

b, RDCB4 1 OfoCDMfo-? Z>mW=L-V h<D J V Ify hlC, .H©¥0»Hffg£ 
^Sit-So ZKDMTtt, #yftl8# TModify&tbj t^otV^feft, 

•Yf-*i:btH n-^tj;!/^^ 1 ; (MU3 0a) *^i*ffi$nt'J-Fr- 
# £^»^£z:£#¥!J8tT*£"5 0 P I U4 0 alCfc^TWu U-K^h^>if 
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*S/H>lC*fJSbfcRDCB 4 1 0Ol>h'jfii:UT, TVlf^K LV^ 
J Vfcfy h#±TSrCb*U A^o, JV^htt TModifyMbj 3 
i:*^, VfcTy h^mg&4 1 2teEVl^y h£££T5 (01 0 (D®#flg) . EVl^ 
V h#£ofc:n> hU tt. U ^9>fW»aP4 3 OK J: U»ffffi*aft, 3*UC*f 
JStSf-^* ? RDB4 2 0^e>V^7>ff-^i:bTffiAS^ y- K*h7 

[0 0 3 6] 

^*i#;*^-#xff?g ruj T?*n«, n-^;i/^^y 

[0 0 3 7] 
(« 2 (Z>gfr##I) 

r£ic, @10©^r-x©, BP*>, ;-Kgfil00a5:*-A;-Ki:U n 
-A^/il^y (MU3 0a) iZtt-t&V- K^S^>if^i/3>*^ zfu±v^ 
1 0 a**&3fctr ^tlfc^tCoVNT, 012^#llooW5 D fcfc, 3 
£>B£. HI eiC^-r^^lC^^^^y 3 1 0lCfBli:^4x-5^n^^#-^a©^D 

tttu ;-Fgf ioob©;-F^f^l: r(Dj ftz. 

[0 0 3 8] 

So Hi l icat-t-fc^ic. y - Fill o o a®ynt7ti o a #6 y- K* 
h^>-tf*^3>#3gfT£*l5h. PIU4 0a^rtil:^WoWT, 

^3 ^^©y^iZ^M^il&S^^y ^ n-^;!/^^'; T'feSMU 3 
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